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L7 ANSWER 1 OF 10 CAPLUS COPYRIGHT 2 008 ACS on STN 
AN 2007:289252 CAPLUS 
DN 146:496524 

TI Structural characterization of Campylobacter jejuni 
lipooligosaccharide 

outer cores associated with Guillain-Barre and Miller Fisher 
syndromes 

AU Godschalk, Peggy C. R. ; Kuijf, Mark L.; Li, Jianjun; St. 
Michael, Frank; 



Ang, C. Wim; Jacobs, Bart C. ; Karwaski, Marie-France; Brochu, 
Denis; 

Moterassed, Ali; Endtz, Hubert P.; van Belkum, Alex; Gilbert, 
Michel 

CS Department of Medical Microbiology and Infectious Diseases, 
University 

Medical Center, Rotterdam, 3015 GD, Neth. 
SO Infection and Immunity (2007), 75(3), 1245-1254 

CODEN: INFIBR; ISSN: 0019-9567 
PB American Society for Microbiology 
DT Journal 
LA English 

AB Mol. mimicry between lipooligosaccharides (LOS) of Campylobacter 
jejuni 

and gangliosides in peripheral nerves plays a crucial role in the 
pathogenesis of C. jejuni-related Guillain-Barre syndrome (GBS) . 
We have 

analyzed the LOS outer core structures of 26 C. jejuni strains 
associated 

with GBS and its variant, Miller Fisher syndrome (MFS) , by 
capillary 

electrophoresis coupled with electrospray ionization mass 
spectrometry. 

Sixteen out of 22 (73%) GBS-associated and all 4 (100%) 
MFS-associated strains 

expressed LOS with ganglioside mimics. GMla was the most 
prevalent 

ganglioside mimic in GBS-associated strains (10/22, 45%) , and in 
eight of 

these strains, GMla was found in combination with GDla mimics. 
All seven 

strains isolated from patients with ophthalmoplegia (GBS or MFS) 
expressed 

disialylated (GD3 or GDlc) mimics. Three out of 22 
GBS-associated strains 

(14%) did not express sialylated ganglioside mimics because 
their LOS 

locus lacked the genes necessary for sialylation. Three other 
strains 

(14%) did not express ganglioside mimics because of frameshift 
mutations 

in either the cstll sialyltransf erase gene or the cgtB 
galactosyltransf erase gene. It is not possible to determine if 
these mutations 

were already present during C. jejuni infection. This is the 
first report 

in which mass spectrometry combined with DNA sequence data were 
used to 

infer the LOS outer core structures of a large number of 
neuropathy- associated 

C. jejuni strains. We conclude that mol. mimicry between 
gangliosides and 



C. jejuni LOS is the presumable pathogenic mechanism in most 
cases of C. 

jejuni-related GBS . However, our findings suggest that in some 
cases, 

other mechanisms may play a role. Further examination of the 
disease etiol. in 

these patients is mandatory. 
RE.CNT 32 ~ THERE ARE 32 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L7 ANSWER 2 OF 10 CAPLUS COPYRIGHT 2008 ACS on STN 
AN 2005:497944 CAPLUS 
DN 144:101691 

TI Genomic diversity in Campylobacter jejuni: identification of C. 
jejuni 

81-176-specif ic genes 
AU Poly, Frederic; Threadgill, Deborah; Stintzi, Alain 
CS- Department of Veterinary Pathobiology, College of Veterinary 
Medicine, 

Oklahoma State University, Stillwater, OK, 74078, USA 
SO Journal of Clinical Microbiology (2005), 43(5), 2330-2338 

CODEN: JCMIDW; ISSN: 0095-1137 
PB American Society for Microbiology 
DT Journal 
LA English 

AB Since the publication of the complete genomic sequence of 
Campy 1 obac t e r 

jejuni NCTC 11168 in Feb. 2000, evidence has been compiling that 
suggests 

C. jejuni strains exhibit high genomic diversity. In order to 
investigate 

this diversity, the unique genomic DNA sequences from a 
nonsequenced 

Campylobacter strain, C. jejuni 81-176, were identified by 
comparison with 

C. jejuni NCTC 11168 by using a shotgun DNA microarray approach. 
Up to 63 

kb of new chromosomal DNA sequences unique to this pathogen were 
obtained. 

Eighty- six open reading frames were identified by the presence of 
uninterrupted coding regions encoding a min. of 4 0 amino acids. 
In addition, 

this study shows that the whole-plasmid shotgun microarray 
approach is 

effective and provides a comprehensive coverage of DNA regions 
that differ 

between two closely related genomes. The two plasmids harbored 
by this 

Campylobacter strain, pTet and pVir, were also sequenced, with 
coverages 

of 2.5- and 2.9-fold, resp., representing 72 and 92% of their 
complete 



nucleotide sequences. The unique chromosomal genes encode 
proteins 

involved in capsule and lipooligosaccharide biosynthesis, 
restriction and 

modification systems, and respiratory metabolism Several of 
these unique 

genes are likely associated with C. jejuni 81-176 fitness and 
virulence . 

Interestingly, the comparison of C. jejuni 81-17 6 unique genes 
with those 

of C. jejuni ATCC 43431 revealed a single gene which encodes a 
probable 

TraG-like protein. The product of this gene might be associated 
with the 

mechanism of C. jejuni invasion into epithelial cells. In 
conclusion, 

this study extends the repertoire of C. jejuni genes and thus 
will permit 

the construction of a composite and more comprehensive 
microarray of C. 
jejuni. 

RE.CNT 38 THERE ARE 38 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L7 ANSWER 3 OF 10 MEDLINE on STN DUPLICATE 1 

AN 2005392412 MEDLINE 

DN PubMed ID: 16005859 

TI Chemoenzymatic synthesis of 

2-azidoethyl-ganglio-oligosaccharides GD3 , 

GT3, GM2 , GD2 , GT2 , GM1, andGDla. 
AU Blixt Ola; Vasiliu Daniela; Allin Kirk; Jacobsen Nathan; Warnock 
Dawn ; 

Razi Nahid; Paulson James C; Bernatchez Stephane; Gilbert Michel; 
Wakarchuk Warren 

CS Carbohydrate Synthesis and Protein Expression Core D, Consortium 
for 

Functional Glycomics, The Scripps Research Institute, Department 

of 

Molecular Biology, CB-248A, 92037 La Jolla, USA. . 
olablixt@scripps . edu 

SO Carbohydrate research, (2005 Sep 5) Vol. 340, No. 12, pp. 
1963-72. 

Journal code: 0043535. ISSN: 0008-6215. 
CY Netherlands 

DT Journal; Article; (JOURNAL ARTICLE) 

(RESEARCH SUPPORT, NON-U. S. GOV'T) 
LA English 
FS Priority Journals 
EM 200510 

ED Entered STN: 31 Jul 2005 

Last Updated on STN : 19 Oct 2005 



Entered Medline: 18 Oct 2005 
AB We have synthesized several ganglio-oligosaccharide structures 
using 

glycosyltransf erases from Campylobacter jejuni. The enzymes, 
alpha- (2-->3/8) -sialyltransf erase (Cst-II) , beta- (l-->4 
) -N-acetylgalactosaminyltransf erase (CgtA) , and 
beta- (l-->3) -galactosyltransf erase (CgtB) , were produced in 
large-scale 

fermentation from Escherichia coli and further characterized 
based on 

their acceptor specificities. 2 -Azidoethyl -glycosides 
corresponding to the 

oligosaccharides of GD3 
( alpha -D-Neup5 Ac- (2-->8) -alpha-D-Neup5Ac- (2-->3) - 

beta-D-Galp- (l-->4) -beta-D-Glcp- ) , GT3 
( alpha -D-Neup5 Ac- (2-->8) -alpha-D- 

Neup5Ac- (2-->8) -alpha-D-Neup5Ac- (2-->3) -beta-D-Galp- (l-->4) -beta-D-Glc 
GM2 

(beta-D-GalpNAc- (l-->4) - [alpha-D-Neup5Ac- (2-->3) ] -beta-D-Galp- (l-->4) - 

beta-D-Glcp-) , GD2 
(beta-D-GalpNAc- (l-->4) - [alpha-D-Neup5Ac- (2-->8) -alpha- 

D-Neup5Ac- (2-->3) 3 -beta-D-Galp- (l-->4) -beta-D-Glcp-) , GT2 

(beta-D-GalpNAc- (l-->4) - [alpha-D-Neup5Ac- (2-->8) -alpha-D-Neup5Ac- (2--> 
8)- 

alpha-D-Neup5Ac- (2-->3) ] -beta-D-Galp- (l-->4) -beta-D-Glcp-) , and 

GM1 

(beta-D-Galp- (l-->3) -beta-D-GalpNAc- (l-->4) - [alpha-D-Neup5Ac- (2-->3) ] - 
beta- 
D-Galp- (l-->4) -beta-D-Glcp-) were synthesized in high yields 
(gram-scale) . 

In addition, a mammalian alpha- (2-->3) -sialyltransf erase (ST3Gal 
I) was 

used to sialylate GM1 and generate GDla 
(alpha-D-Neup5Ac- (2-->3) -beta-D- 
Galp- (l-->3) -beta-D-GalpNAc- (l-->4) - [alpha-D-Neup5Ac- (2-->3) ] -beta-D-G 
alp- 

(1- ->4) -beta-D-Glcp- ) oligosaccharide. We also cloned and 
expressed a rat 

UDP-N-acetylglucosamine-4 1 epimerase (GalNAcE) in E. coli AD202 
cells for 

cost saving in situ conversion of less expensive UDP-GlcNAc to 
UDP-GalNAc. 

L7 ANSWER 4 OF 10 MEDLINE on STN DUPLICATE 2 

AN 2005087616 MEDLINE 
DN PubMed ID: 15716397 



TI Overexpression of GDla ganglioside sensitizes motor nerve 
terminals to 

anti-GDla antibody-mediated injury in a model of acute motor 
axonal 

neuropathy . 

AU Goodfellow John A; Bowes Tyrone; Sheikh Kazim; Odaka Masaaki; 
Halstead 

Susan K; Humphreys Peter D; Wagner Eric R; Yuki Nobuhiro; 
Furukawa Koichi; 

Furukawa Keiko; Plomp Jaap J; Willison Hugh J 
CS Division of Clinical Neurosciences , Institute of Neurological 
Sciences, 

Southern General Hospital, Glasgow G51 4TF, United Kingdom. 
NC NS4 2888 (NINDS) 

SO The Journal of neuroscience : the official journal of the 
Society for 

Neuroscience, (2005 Feb 16) Vol. 25, No. 7, pp. 1620-8. 
Journal code: 8102140. E-ISSN: 1529-2401. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

(RESEARCH SUPPORT , N . I . H . , EXTRAMURAL) 

(RESEARCH SUPPORT, NON-U. S. GOV'T) 

(RESEARCH SUPPORT, U.S. GOV'T, P.H.S.) 
LA English 
FS Priority Journals 
EM 200510 

ED Entered STN: 19 Feb 2 005 

Last Updated on STN: 14 Oct 2 005 

Entered Medline: 13 Oct 2005 
AB Anti-GDla ganglioside antibodies (Abs) are the serological 
hallmark of the 

acute motor axonal form of the post- infectious paralysis, 
Guillain-Barre 

syndrome. Development of a disease model in mice has been 
impeded by the 

weak immunogenicity of gangliosides and the apparent resistance 

of 

GDla- containing neural membranes to ant i -GDla antibody-mediated 
injury. 

Here we used mice with altered ganglioside biosynthesis to 
generate such a 

model at motor nerve terminals. First, we bypassed immunological 
tolerance by immunizing GDla-def icient , beta-l,4-N- 
acetylgalactosaminyl transferase knock-out mice with 
GDla ganglioside-mimicking antigens from Campylobacter jejuni 
and generated high-titer anti-GDla antisera and complement fixing 
monoclonal Abs (mAbs) . Next, we exposed ex vivo nerve -muscle 
preparations 

from GDla -overexpres sing, GD3 synthase knock-out mice to the 
anti-GDla 

mAbs in the presence of a source of complement and investigated 



morphological and electrophysiological damage. Dense antibody 

and 

complement deposits were observed only over presynaptic motor 
axons , 

accompanied by severe ultrastructural damage and 
electrophysiological 

blockade of motor nerve terminal function. Perisynaptic Schwann 
cells and 

postsynaptic membranes were unaffected. In contrast, normal 
mice were not 

only unresponsive to immunization with GDla but also resistant 
to neural 

injury during ant i -GDla Ab exposure, demonstrating the central 
role of 

membrane antigen density in modulating both immune tolerance to 
GDla and 

axonal susceptibility to anti-GDla Abmediated injury. Identical 
paralyzing effects were observed when testing mouse and human 
anti-GDla-positive sera. These data indicate that anti-GDla Abs 
arise via 

molecular mimicry and are likely to be clinically relevant in 
injuring 

peripheral nerve axonal membranes containing sufficiently high 
levels of 
GDla . 

L7 ANSWER 5 OF 10 CAPLUS COPYRIGHT 2008 ACS on STN 
AN 2002:276514 CAPLUS 
DN 136:320378 

TI Campylobacter glycosyltransf erase genes and enzymes for 
biosynthesis of 

gangliosides and ganglioside mimics 
IN Gilbert, Michel; Wakarchuk, Warren W. 
PA National Research Council of Canada, Can. 

SO U.S. Pat. Appl. Publ., 84 pp., Cont . -in-part of U.S. Ser. No. 
495,406. 

CODEN: USXXCO 
DT Patent 
LA English 
FAN.CNT 3 

PATENT NO. KIND DATE APPLICATION NO. 

DATE 



PI US 2002042369 Al 

20010321 

US 6699705 B2 
US 6503744 Bl 

20000131 

EP 1652927 A2 

20000201 



20020411 US 2001-816028 
20040302 

20030107 US 2000-495406 

20060503 EP 2005-25316 



EP 1652927 

R: AT, BE, CH, 

MC, PT, 

IE, SI, LT, 

AT 329036 
20000201 

PT 1147200 
20000201 

ES 2269098 
20000201 

CA 2441570 
20020222 

WO 2002074942 
20020222 
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AU 2002237122 
20020222 



AU 2002237122 
EP 1385941 
20020222 

R: AT, BE, CH, 

MC, PT, 

IE, SI, LT, 
JP 2004524033 

20020222 

US 2003148459 

20021121 

US 7138258 
US 2003157655 

20021121 

US 6905867 
US 2003157656 

20021121 



A3 20060719 



DE, 


DK, 
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FR, 
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20000131 
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20000201 


US 
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2002-237122 
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WO 
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20021121 
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US 
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20021121 


US 


2004-821604 


A3 


20040408 



US 2006-548514 
AU 2007-202898 



AB This invention provides Campylobacter jejuni 

glycosyltransf erases , including a bifunctional sialyltransf erase 
that has 

both an a2,3- and an a2 , 8 -activity . A 01,4-GaINAc 
transferase and a pi , 3 -galactosyltransf erase are also provided 
by the 

invention, as are other glycosyltransf erases and enzymes 
involved in 

synthesis of lipooligosaccharide (LOS). In addnl . embodiments, 

the 

invention provides nucleic acids that encode the 

glycosyltransf erases , as 

well as expression vectors and host cells for expressing the 
glycosyltransf erases . The enzymes may be used in preparation of 

gangliosides, 

lysogangliosides, and mimics of gangliosides and 

lysogangl ios ides . Thus , 

C. jejuni gene cstl oc2 , 3 -sialyltransf erase, gene cstll 

bifunctional 

a2 , 3/a2 , 8 -sialyltransf erase, gene cgtA p- 1, 
4-N-acetylgalactosaminyltransf erase, and gene cgtB 
p-1, 3 -galactosyltransf erase enzymes were used to prepare the 
carbohydrate portion of gangliosides GMla, GM2 , GM3, GDla, GD3 , 

and GTla . 
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mucosal pathogen, Campylobacter jejuni. Biosynthesis of 
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Wakarchuk, Warren W. 
CS Institute for Biological Sciences, National Research Council of 
Canada , 

Ottawa, ON, K1A 0R6, Can. 
SO Journal of Biological Chemistry (2002), 277(1), 327-337 
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PB American Society for Biochemistry and Molecular Biology 
DT Journal 
LA English 

AB The lipo-oligosaccharide (LOS) biosynthesis loci from 11 
Campylobacter 

jejuni strains expressing a total of 8 different ganglioside 
mimics in 

their LOS outer cores were compared. Based on the organization 
of the 

genes, the 11 corresponding loci could be classified into 3 
classes, with 

one of them being clearly an intermediate evolutionary step 
between the 

other two. Comparative genomics and expression of specific 
glycosyltransf erases combined with in vitro activity assays 
allowed 

identification of >5 distinct mechanisms that allow C. jejuni to 
vary the structure of the LOS outer core as follows: (1) 
different gene 

complements; (2) phase variation because of homopolymeric 
tracts; (3) gene 

inactivation by the deletion or insertion of a single base 
(without phase 

variation) ; (4) single mutation leading to the inactivation of a 
glycosyltransf erase; and (5) single or multiple mutations 
leading to 

"allelic" glycosyltransf erases with different acceptor 
specificities . The 

differences in the LOS outer core structures expressed by the 11 
C. jejuni 

strains examined can be explained by one or more of these 5 
mechanisms . 
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AB a 1, 4-N-acetylgalactosaminyltransf erase 
(a 1,4-GalNAc transferase) of 

Campylobacter jejuni, its gene, and use in biosynthetic 
production of 

GalNAc- containing complex carbohydrates, are disclosed. Complex 
c a r bohy dr a t e s 

having oligosaccharide containing galactose or 
N-acetylgalactosamine (GalNAc) 

at the reducing end are produced. A GalNAc -containing complex 
carbohydrate 

can be economically produced in a large amount by bringing the 
microorganism 

with the expression of the above enzyme, UDP-GalNAc, a receptor 
complex 

carbohydrate in an aqueous medium. Oligosaccharide moiety can 
be lactose, 



N-acetyllactosamine , lacto-N-neotetraose , lacto-N- tetraose , 
para-lacto-N-neohexaose, Lewis X, or Lewis a. Production of 
GalNAcal-4Gaipi-4GlcNAcpi-3Gal(5l-4Glc and 

GalNAcal-4Gal01-4Glc in E. coli transformed with C. jejuni 
al,4-GalNAc transferase, is described. 
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AB This invention provides prokaryotic glycosyltransf erases, 
including a 

bifunctional sialyltransf erase that has both an a2,3- and an 
a2,8- activity. A 01,4-GalNAc transferase and a 
pi , 3-galactosyltransf erase are also provided by the invention, 
as are 

other glycosyltransf erases and enzymes involved in synthesis of 
lipooligosaccharide (LOS) . The glycosyltransf erases can be 
obtained from, 

for example, Campylobacter species, including C. jejuni. In 
addnl . 

embodiments, the invention provides nucleic acids that encode the 
glycosyltransf erases , as well as expression vectors and host 
cells for 

expressing the glycosyltransf erases . 
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AB Three genes involved in biosynthesis of the lipooligosaccharide 
(LOS) core 

of Campylobacter jejuni MSC57360, the type strain of the HS : 1 
serotype, whose structure mimics GM(2) ganglioside, have been 
cloned and 

characterized. Mutation of genes encoding proteins with 
homology to a 

sialyl transferase (cstll) and a putative N-acetylmannosamine 
synthetase 

(neuCl) , part of the biosynthetic pathway of N-acetylneuraminic 

acid 

(NeuNAc) , have identical phenotypes . The LOS cores of these 
mutants 

display identical changes in electrophoretic mobility, loss of 
reactivity 

with cholera toxin (CT) , and enhanced immunoreactivity with a 
hyperimmune 

polyclonal antiserum generated against whole cells of C. jejuni 
MSC57360. 

Loss of sialic acid in the core of the neuCl mutant was 
confirmed by fast 

atom bombardment mass spectrometry. Mutation of a gene encoding 

a 

putative beta-1 , 4 -N-acetylgalactosaminyltransf era 

se (Cgt) resulted in LOS cores intermediate in electrophoretic 

mobility between that of wild type and the mutants lacking 

NeuNAc, loss of 

reactivity with CT, and a reduced immunoreactivity with 

hyperimmune 

antiserum. Chemical analyses confirmed the loss of 
N-acetylgalactosamine 



(GalNAc) and the presence of NeuNAc in the cgt mutant. These 
data suggest 

that the Cgt enzyme is capable of transferring GalNAc to an 
acceptor with 

or without NeuNAc and that the Cst enzyme is capable of 
transferring 

NeuNAc to an acceptor with or without GalNAc. A mutant with a 
nonsialylated LOS core is more sensitive to the bactericidal 
effects of 

human sera than the wild type or the mutant lacking GalNAc . 
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model compounds, and characterization of nanomole amounts by 
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and (13)c NMR analysis. 
AU Gilbert M; Brisson J R; Karwaski M F; Michniewicz J; Cunningham 
A M; Wu Y; 

Young N M; Wakarchuk W W 
CS Institute for Biological Sciences, National Research Council of 
Canada , 

Ottawa, Ontario K1A 0R6, Canada. 
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6, pp. 
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Entered Medline: 16 Mar 2000 
AB We have applied two strategies for the cloning of four genes 
responsible 

for the biosynthesis of the GTla ganglioside mimic in the 
lipooligosaccharide (LOS) of a bacterial pathogen, Campylobacter 
jejuni OH4384, which has been associated with Guillain-Barre 
syndrome . We 

first cloned a gene encoding an alpha- 2, 3-sialyltransf erase 
(cst-I) using 

an activity screening strategy. We then used nucleotide sequence 
information from the recently completed sequence from C. jejuni 
NCTC 11168 



to amplify a region involved in LOS biosynthesis from C. jejuni 
OH4384. 

The LOS biosynthesis locus from C. jejuni OH4 3 84 is 11.4 7 
kilobase pairs 

and encodes 13 partial or complete open reading frames, while the 
corresponding locus in C. jejuni NCTC 11168 spans 13.49 kilobase 
pairs and 

contains 15 open reading frames, indicating a different 
organization 

between these two strains. Potential glycosyltransf erase genes 

were 

cloned individually, expressed in Escherichia coli, and assayed 

using 

synthetic fluorescent oligosaccharides as acceptors. We 
identified genes 

encoding a beta-1, 4-N-acetylgalactosaminyl- 

transferase (cgtA) , a beta-1, 3-galactosyltransf erase (cgtB) , and 
a bifunctional sialyltransf erase (cst-II) , which transfers 
sialic acid to 

0-3 of galactose and to 0-8 of a sialic acid that is linked 
alpha- 2, 3- to 

a galactose. The linkage specificity of each identified 
glycosyltransf erase was confirmed by NMR analysis at 600 MHz on 
nanomole 

amounts of model compounds synthesized in vitro. Using a 
gradient inverse 

broadband nano-NMR probe, sequence information could be obtained 

by 

detection of (3)J(C,H) correlations across the glycosidic bond. 
The role 

of cgtA and cst-II in the synthesis of the GTla mimic in C. 
jejuni OH43 84 

were confirmed by comparing their sequence and activity with 
corresponding 

homologues in two related C. jejuni strains that express shorter 
ganglioside mimics in their LOS. 
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AB This invention provides prokaryotic glycosyltransf erases, 
including a 

bifunctional sialyltransf erase that has both an alpha 2,3- and 
an alpha 

2, 8 -activity . A beta 1,4-GalNAc transferase and a beta 
1, 3-galactosyltransf erase are also provided by the invention, as 
are other 

glycosyltransf erases and enzymes involved in synthesis of 
lipooligosaccharide (LOS) . The glycosyltransf erases can be 
obtained from, 

for example, Campylobacter species, including C. jejuni. In 
additional embodiments, the invention provides nucleic acids 
that encode 

the glycosyltransf erases, as well as expression vectors and host 
cells for 

expressing the glycosyltransf erases . 
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(MAR 13 2007) 
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DT Patent 
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ED Entered STN : 4 Apr 2007 

Last Updated on STN: 4 Apr 2 007 
AB This invention provides prokaryotic glycosyltransf erases, 
including a 

bifunctional sialyltransf erase that has both an alpha 2,3- and 
an alpha 

2 , 8 -activity . A beta 1,4-GalNAc transferase and a beta 
1, 3-galactosyltransf erase are also provided by the invention, as 
are other 

glycosyltransf erases and enzymes involved in synthesis of 
lipooligosaccharide (LOS) . The glycosyltransf erases can be 
obtained from, 

for example, Campylobacter species, including C. jejuni. In 
additional embodiments, the invention provides nucleic acids 
that encode 

the glycosyltransf erases , as well as expression vectors and host 
cells for 

expressing the glycosyltransf erases . 
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AB This invention provides prokaryotic glycosyltransf erases, 
including a 

bifunctional sialyltransf erase that has both an alpha 2,3- and 
an alpha 

2, 8 -activity.. A beta 1,4-GalNAc transferase and a beta 
1, 3-galactosyltransf erase are also provided by the invention, as 
are other 

glycosyltransf erases and enzymes involved in synthesis of 
lipooligosaccharide (LOS) . The glycosyltransf erases can be 
obtained from, 

for example, Campylobacter species, including C. jejuni. In 
additional embodiments, the invention provides nucleic acids 
that encode 



the glycosyltransf erases, as well as expression vectors and host 
cells for 

expressing the glycosyltransf erases . 
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DT Patent 
LA English 

ED Entered STN: 14 Feb 2007 

Last Updated on STN: 14 Feb 2007 
AB This invention provides prokaryotic glycosyltransf erases , 
including a 

bifunctional sialyltransf erase that has both an alpha 2,3- and 
an alpha 

2 , 8-activity . A beta 1,4-GalNAc transferase and a beta 
1, 3-galactosyltransf erase are also provided by the invention, as 
are other 

glycosyltransf erases and enzymes involved in synthesis of 
lipooligosaccharide (LOS) . The glycosyltransf erases can be 
obtained from, 

for example, Campylobacter species, including C. jejuni. In 
additional embodiments, the invention provides nucleic acids 
that encode 

the glycosyltransf erases, as well as expression vectors and host 
cells for 

expressing the glycosyltransf erases . 
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AU Godschalk, Peggy C. R. / Kuijf, Mark L. ; Li, Jianjun; St. 
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Moterassed, Ali; Endtz, Hubert P.; van Belkum, Alex; Gilbert, 
Michel 

CS Department of Medical Microbiology and Infectious Diseases, 
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AB Mol. mimicry between lipooligosaccharides (LOS) of Campylobacter 

jejuni and gangliosides in peripheral nerves plays a crucial 
role in the 

pathogenesis of C. jejuni-related Guillain-Barre syndrome (GBS) . 
We have 

analyzed the LOS outer core structures of 26 C. jejuni strains 
associated 

with GBS and its variant, Miller Fisher syndrome (MFS) , by 
capillary 

electrophoresis coupled with electrospray ionization mass 
spectrometry. 

Sixteen out of 22 (73%) GBS-associated and all 4 (100%) 
MFS-associated strains 

expressed LOS with ganglioside mimics. GMla was the most 
prevalent 

ganglioside mimic in GBS-associated strains (10/22, 45%) , and in 
eight of 

these strains, GMla was found in combination with GDla mimics. 
All seven 

strains isolated from patients with ophthalmoplegia (GBS or MFS) 
expressed 

disialylated (GD3 or GDlc) mimics. Three out of 22 
GBS-associated strains 

(14%) did not express sialylated ganglioside mimics because 
their LOS 

locus lacked the genes necessary for sialylation. Three other 
strains 

(14%) did not express ganglioside mimics because of frameshift 
mutations 

in either the cstll sialyltransf erase gene or the cgtB 
galactosyltransf erase gene. It is not possible to determine if 
these mutations 

were already present during C. jejuni infection. This is the 
first report 

in which mass spectrometry combined with DNA sequence data were 
used to 

infer the LOS outer core structures of a large number of 
neuropathy- associated 

C. jejuni strains. We conclude that mol. mimicry between 
gangliosides and 

C. jejuni LOS is the presumable pathogenic mechanism in most 
cases of C. 



jejuni -related GBS . However, our findings suggest that in some 
cases, 

other mechanisms may play a role. Further examination of the 
disease etiol. in 

these patients is mandatory. 
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(JUN 28 2005) 

CODEN: OGUPE7. ISSN: 0098-1133. 
DT Patent 
LA English 

ED Entered STN: 19 Apr 2006 

Last Updated on STN: 19 Apr 2006 
AB This invention provides prokaryotic glycosyltransf erases , 
including a 

bifunctional sialyltransf erase that has both an alpha 2,3- and 
an alpha 

2 , 8 -activity . A beta 1,4-GalNAc transferase and a beta 
1, 3-galactosyltransf erase are also provided by the invention, as 
are other 

glycosyltransf erases and enzymes involved in synthesis of 
lipooligosaccharide (LOS) . The glycosyltransf erases can be 
obtained from, 

for example, Campylobacter species, including C. jejuni. In 
additional embodiments, the invention provides nucleic acids 
that encode 

the glycosyltransf erases, as well as expression vectors and host 
cells for 

expressing the glycosyltransf erases . 
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AN 2005:497944 CAPLUS 
DN 144:101691 

TI Genomic diversity in Campylobacter jejuni: identification of C. 

jejuni 81-176-specif ic genes 
AU Poly, Frederic; Threadgill, Deborah; Stintzi, Alain 
CS Department of Veterinary Pathobiology , College of Veterinary 
Medicine, 

Oklahoma State University, Stillwater, OK, 74078, USA 
SO Journal of Clinical Microbiology (2005), 43(5), 2330-2338 



COD EN : JCMIDW; ISSN: 0095-1137 
PB American Society for Microbiology 
DT Journal 
LA English 

AB Since the publication of the complete genomic sequence of 

Campylobacter jejuni NCTC 11168 in Feb. 2000, evidence has been 
compiling that suggests C. jejuni strains exhibit high genomic 

diversity. 

In order to investigate this diversity, the unique genomic DNA 
sequences 

from a nonsequenced Campylobacter strain, C. jejuni 81-176, were 
identified by comparison with C. jejuni NCTC 11168 by using a 
shotgun DNA 

microarray approach. Up to 63 kb of new chromosomal DNA 
sequences unique 

to this pathogen were obtained. Eighty- six open reading frames 

were 

identified by the presence of uninterrupted coding regions 
encoding a min. 

of 40 amino acids. In addition, this study shows that the 
whole-plasmid 

shotgun microarray approach is effective and provides a 
comprehensive 

coverage of DNA regions that differ between two closely related 
genomes . 

The two plasmids harbored by this Campylobacter strain, pTet and 
pVir, were also sequenced, with coverages of 2.5- and 2.9-fold, 
resp. , 

representing 72 and 92% of their complete nucleotide sequences. 

The 

unique chromosomal genes encode proteins involved in capsule and 
lipooligosaccharide biosynthesis, restriction and modification 
systems, 

and respiratory metabolism Several of these unique genes are 

likely associated 

with C. jejuni 81-176 fitness and virulence. Interestingly, the 
comparison of C. jejuni 81-176 unique genes with those of C. 

j jejuni ATCC 

43431 revealed a single gene which encodes a probable TraG-like 
protein. 

The product of this gene might be associated with the mechanism 
of C. jejuni 

invasion into epithelial cells. In conclusion, this study 
extends the 

repertoire of C. jejuni genes and thus will permit the 
construction of a 

composite and more comprehensive microarray of C. jejuni. 
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AN ' 2005392412 MEDLINE 

DN PubMed ID: 16005859 

TI Chemoenzymatic synthesis of 

2-azidoethyl-ganglio-oligosaccharides GD3, 

GT3 , GM2 , GD2, GT2 , GM1, and GDla. 
AU Blixt Ola; Vasiliu Daniela; Allin Kirk; Jacobsen Nathan; Warnock 
Dawn ; 

Razi Nahid; Paulson James C; Bernatchez Stephane; Gilbert Michel; 
Wakarchuk Warren 

CS Carbohydrate Synthesis and Protein Expression Core D, Consortium 
for 

Functional Glycomics, The Scripps Research Institute, Department 

of 

Molecular Biology, CB-248A, 92037 La Jolla, USA. . 
olablixt@scripps . edu 

SO Carbohydrate research, (2005 Sep 5) Vol. 340, No. 12, pp. 
1963-72. 

Journal code: 0043535. ISSN: 0008-6215. 
CY Netherlands 

DT Journal; Article; (JOURNAL ARTICLE) 

(RESEARCH SUPPORT, NON-U. S. GOVT) 
LA English 
FS . Priority Journals 
EM 200510 

ED Entered STN: 31 Jul 2005 

Last Updated on STN: 19 Oct 2005 

Entered Medline: 18 Oct 2005 
AB We have synthesized several ganglio-oligosaccharide structures 
using 

glycosyltransf erases from Campylobacter jejuni. The enzymes, 
alpha- (2-->3/8) -sialyltransf erase (Cst-II) , beta- (l-->4 
) -N-acetylgalactosaminyltransf erase (CgtA) , and 
beta- (l-->3) -galactosyltransf erase (CgtB) , were produced in 
large-scale 

fermentation from Escherichia coli and further characterized 
based on 

their acceptor specificities. 2-Azidoethyl-glycosides 
corresponding to the 

oligosaccharides of GD3 
(alpha-D-Neup5Ac- (2-->8) -alpha-D-Neup5Ac- (2-~>3) - 

beta-D-Galp- (l-->4) -beta-D-Glcp- ) , GT3 
(alpha-D-Neup5Ac- (2-->8) -alpha-D- 

NeupSAc- (2-->8) -alpha-D-Neup5Ac- (2-->3) -beta-D-Galp- (l-->4) -beta-D-Glc 
GM2 

(beta-D-GalpNAc- (l-->4) - [alpha-D-Neup5Ac- (2-->3) ] -beta-D-Galp- (l-->4) - 

beta-D-Glcp- ) , GD2 
(beta-D-GalpNAc- (l-->4) - [alpha -D-Neup5 Ac- (2-->8) -alpha- 

D-Neup5Ac- (2-->3) ] -beta-D-Galp- (l-->4) -beta-D-Glcp-) , GT2 

(beta-D-GalpNAc- (l-->4) - [alpha-D-Neup5Ac- (2-->8) -alpha-D-Neup5Ac- (2--> 
8)- 



alpha-D-Neup5Ac- (2-->3) ] -beta-D-Galp- (l-->4) -beta-D-Glcp- ) , and 

GM1 

(beta-D-Galp- (l-->3) -beta-D-GalpNAc- (l-->4) - [ alpha- D-Neup5 Ac- (2-->3) ] - 
beta- 
D-Galp- (l-->4) -beta-D-Glcp-) were synthesized in high yields 
(gram-scale) . 

In addition, a mammalian alpha- (2- ->3 ) -sialyltransf erase (ST3Gal 
I) was 

used to sialylate GM1 and generate GDla 
(alpha-D-Neup5Ac- (2- ->3) -beta-D- 
Galp- (l-->3) -beta-D-GalpNAc- (l-->4) - [alpha-D-Neup5Ac- (2-->3) ] -beta-D-G 
alp- 

(l-->4) -beta-D-Glcp- ) oligosaccharide. We also cloned and 
expressed a rat 

UDP-N-acetylglucosamine-4 1 epimerase (GalNAcE) in E. coli AD202 
cells for 

cost saving in situ conversion of less expensive UDP-GlcNAc to 
UDP-GalNAc. 
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AN 2005087616 MEDLINE 
DN PubMed ID: 15716397 

TI Overexpression of GDla ganglioside sensitizes motor nerve 
terminals to 

anti-GDla antibody-mediated injury in a model of acute motor 
axonal 

neuropathy . 

AU Goodfellow John A; Bowes Tyrone; Sheikh Kazim; Odaka Masaaki; 
Halstead 

Susan K; Humphreys Peter D; Wagner Eric R; Yuki Nobuhiro; 
Furukawa Koichi; 

Furukawa Keiko; Plomp Jaap J; Willison Hugh J 
CS Division of Clinical Neurosciences, Institute of Neurological 
Sciences , 

Southern General Hospital, Glasgow G51 4TF, United Kingdom. 
NC NS42888 (NINDS) 

SO The Journal of neuroscience : the official journal of the 
Society for 

Neuroscience, (2005 Feb 16) Vol. 25, No. 7, pp. 1620-8. 
Journal code: 8102140. E-ISSN: 1529-2401. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

(RESEARCH SUPPORT, N.I.H., EXTRAMURAL) 

(RESEARCH SUPPORT, NON-U. S. GOV'T) 

(RESEARCH SUPPORT, U.S. GOV'T, P.H.S.) 
LA English 
FS Priority Journals 
EM 200510 

ED Entered STN: 19 Feb 2 005 



Last Updated on STN : 14 Oct 2005 

Entered Medline: 13 Oct 2005 
AB Anti-GDla ganglioside antibodies (Abs) are the serological 
hallmark of the 

acute motor axonal form of the post -infectious paralysis, 
Guillain-Barre 

syndrome. Development of a disease model in mice has been 
impeded by the 

weak immunogenicity of gangliosides and the apparent resistance 

of 

GDla- containing neural membranes to anti-GDla antibody-mediated 
injury. 

Here we used mice with altered ganglioside biosynthesis to 
generate such a 

model at motor nerve terminals. First, we bypassed immunological 
tolerance by immunizing GDla-def icient , beta-l,4-N- 
acetylgalactosaminyl transferase knock-out mice with 
GDla ganglioside-mimicking antigens from Campylobacter jejuni 
and generated high- titer anti-GDla antisera and complement fixing 
monoclonal Abs (mAbs) . Next, we exposed ex vivo nerve-muscle 
preparations 

from GDla-overexpressing, GD3 synthase knock-out mice to the 
anti-GDla 

mAbs in the presence of a source of complement and investigated 
morphological and electrophysiological damage. Dense antibody 

and 

complement deposits were observed only over presynaptic motor 
axons , 

accompanied by severe ultrastructural damage and 
electrophysiological 

blockade of motor nerve terminal function. Perisynaptic Schwann 
cells and 

postsynaptic membranes were unaffected. In contrast, normal 
mice were not 

only unresponsive to immunization with GDla but also resistant 
to neural 

injury during anti-GDla Ab exposure, demonstrating the central 
role of 

membrane antigen density in modulating both immune tolerance to 
GDla and 

axonal susceptibility to anti-GDla Abmediated injury. Identical 
paralyzing effects were observed when testing mouse and human 
anti-GDla-positive sera. These data indicate that anti-GDla Abs 
arise via 

molecular mimicry and are likely to be clinically relevant in 
injuring 

peripheral nerve axonal membranes containing sufficiently high 
levels of 
GDla . 
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AB This invention provides 


Campylobacter 


jejuni 





glycosyltransf erases, including a bifunctional sialyltransf erase 
that has 

both an ct2,3- and an ot2 , 8 -activity . A (31,4-GaINAc 
transferase and a pi , 3 -galactosyltransf erase are also provided 
by the 

invention, as are other glycosyltransf erases and enzymes 
involved in 

synthesis of lipooligosaccharide (LOS). In addnl . embodiments , 

the 

invention provides nucleic acids that encode the 
glycosyltransf erases , as 

well as expression vectors and host cells for expressing the 



glycosyltransf erases . The enzymes may be used in preparation of 

gangliosides, 

lysogangliosides, and mimics of gangliosides and 

lysogangliosides . Thus, 

C. jejuni gene cstl a2 , 3-sialyltransf erase, gene cstll 

bifunctional 

a2, 3/oc2, 8-sialyltransf erase, gene cgtA p- 1, 
4-N-acetylgalactosaminyltransf erase, and gene cgtB 
p-1, 3-galactosyltransf erase enzymes were used to prepare the 
carbohydrate portion of gangliosides GMla, GM2, GM3 , GDla, GD3 , 

and GTla. 
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TI Synthesis of oligosaccharides and glycolipids using bacterial 

glycosyltransf erases . 
AU Johnson, Karl F. [Reprint Author] ; Bezila, Dan [Reprint Author] ; 
Gbewonyo , 

Hugh [Reprint Author] ; Ngo, Winnie [Reprint Author] ; Garber, 

Colby 

[Reprint Author] ; Taylor, Diane E. 
CS Neose Technologies, Inc., Horsham, PA, USA 

SO Glycobiology, (October 2002) Vol. 12, No. 10, pp. 706. print. 

Meeting Info. : 7th Annual Conference of the Society for 
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Boston, MA, USA. November 09-12, 2002. Society for Glycobiology. 

ISSN: 0959-6658.' 
DT Conference; (Meeting) 
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TI Evolution of lipopolysaccharide glycosyltransf erase specificity 
examined 

by the study of homologous enzymes. 
AU Wakarchuk, Warren W. [Reprint Author] ; Bernatchez, Stephane 
[Reprint 

Author] ; Gilbert, Michel [Reprint Author] ; Karwaski, 
Marie -France [Reprint 

Author] ; Masson, Amara [Reprint Author] ; Logan, Susan [Reprint 
Author] ; 



Dunn, Jessica [Reprint Author] 
CS Institute for Biological Sciences, National Research Council of 
Canada , 

100 Sussex Drive, Ottawa, ON, K1A 0R6, Canada 
SO Glycobiology, (October 2002) Vol. 12, No. 10, pp. 705-706. 
print . 

Meeting Info. : 7th Annual Conference of the Society for 
Glycobiology. 

Boston, MA, USA. November 09-12, 2002. Society for Glycobiology. 

ISSN: 0959-6658 . 
DT Conference; (Meeting) 

Conference; (Meeting Poster) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN : 8 Jan 2003 

Last Updated on STN: 11 Feb 2003 
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TI The genetic bases for the variation in the lipo-oligosaccharide 
of the 

mucosal pathogen, Campylobacter jejuni. Biosynthesis of 
sialylated ganglioside mimics in the core oligosaccharide 

AU Gilbert, Michel; Karwaski, Marie - France ; Bernatchez, Stephane; 

Young , N . 

Martin; Taboada, Eduardo; Michniewicz, Joseph; Cunningham, 
Anna -Maria ; 

Wakarchuk, Warren W. 
CS Institute for Biological Sciences, National Research Council of 
Canada , 

Ottawa, ON, K1A 0R6 , Can. 
SO Journal of Biological Chemistry (2002), 277(1), 327-337 

CODEN: JBCHA3; ISSN: 0021-9258 
PB American Society for Biochemistry and Molecular Biology 
DT Journal 
LA English 

AB The lipo-oligosaccharide (LOS) biosynthesis loci from 11 

Campylobacter jejuni strains expressing a total of 8 different 
ganglioside mimics in their LOS outer cores were compared. 

Based on the 

organization of the genes, the 11 corresponding loci could be 
classified 

into 3 classes, with one of them being clearly an intermediate 
evolutionary step between the other two. Comparative genomics 

and 

expression of specific glycosyltransf erases combined with in 

vitro 

activity assays allowed identification of >5 distinct mechanisms 
that allow C. jejuni to vary the structure of the LOS outer core 

as 



follows: (1) different gene complements; (2) phase variation 
because of 

homopolymeric tracts; (3) gene inactivation by the deletion or 
insertion 

of a single base (without phase variation) ; (4) single mutation 
leading to 

the inactivation of a glycosyltransf erase ; and (5) single or 
multiple 

mutations leading to "allelic" glycosyltransf erases with 
different 

acceptor specificities. The differences in the LOS outer core 
structures 

expressed by the 11 C. jejuni strains examined can be explained 
by one or 

more of these 5 mechanisms. 
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AB a 1, 4-N-acetylgalactosaminyltransf erase 
(a 1,4-GalNAc transferase) of 

Campylobacter jejuni, its gene, and use in biosynthetic 
production of 

GalNAc- containing complex carbohydrates, are disclosed. Complex 
carbohydrates 

having oligosaccharide containing galactose or 
N-acetylgalactosamine (GalNAc) 

at the reducing end are produced. A GalNAc -containing complex 
carbohydrate 

can be economically produced in a large amount by bringing the 
microorganism 

with the expression of the above enzyme, UDP-GalNAc, a receptor 
complex 

carbohydrate in an aqueous medium. Oligosaccharide moiety can 
be lactose, 

N-acetyllactosamine , lacto-N-neotetraose , lacto-N- tetraose , 
para-lacto-N-neohexaose, Lewis X, or Lewis a. Production of 
GalNAcal-4Gal(3l-4GlcNAcpl-3Gaipi-4Glc and 

GalNAcal-4Gal01-4Glc in E. coli transformed with C. jejuni 
al, 4 -GalNAc transferase, is described. 
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TI Campylobacter glycosyltransf erases for biosynthesis of 

gangliosides and ganglioside mimics 
IN Gilbert, Michel; Wakarchuk, Warren W. 
PA National Research Council of Canada, Can. 
SO PCT Int. Appl., 120 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 
FAN.CNT 3 

PATENT NO. KIND DATE APPLICATION NO. 

DATE 



PI WO 2000046379 
20000201 

W: AE, AL, AM, 

CR, CU, 

CZ, DE, DK, 

ID, IL, 

IN, IS, JP, 

LV, MA, 

MD, MG, MK, 

SG, ZA, 

TJ, TM 
RW: GH, GM, KE, 

CY, DE, 

DK, ES, FI, 

BJ, CF, 

CG, CI, CM, 
US 6503744 
20000131 

CA 2360205 
20000201 

EP 1147200 
20000201 

EP 1147200 

R: AT, BE, CH, 

MC, PT, 

IE, LT, LV, 
JP 2002535992 
20000201 

AU 772569 
20000201 

EP 1652927 
20000201 

EP 1652927 

R: AT, BE, CH, 

MC, PT, 

IE, SI, LT, 

AT 329036 
20000201 

PT 1147200 
20000201 

ES 2269098 
20000201 
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20010801 
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US 2000-495406 
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WO 2000- 
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AU, AZ, BA, 


BB, BG, BR, 


BY, 


CA, 


CH, 


CN, 


DM, 


EE, ES, FI, 


GB , GD , GE , 


GH, 


GM, 


HR, 


HU, 


KE, 


KG, KP, KR, 


KZ , LC , LK , 


LR, 


LS, 


LT, 


LU, 


MN, 


MW, MX, NO, 


NZ, PL, PT, 


RO, 


RU, 
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ZW, 
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BE, 


CH, 


FR, 


GB, GR, IE, 
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NL, 


PT, 
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BF, 
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Bl 
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JP 2000- 


597438 
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AU 2000- 


22743 
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20060503 


EP 2005- 
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DE, 


20060719 
DK, ES, FR, 


GB, GR, IT, 


LI, 


LU, 


NL, 


SE, 


LV, 
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FI, RO, MK, 
20060615 


CY, AL 

AT 2000- 


901455 
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20061031 


PT 2000- 


901455 






T3 


20070401 


ES 2000- 


901455 
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20030925 


MX 2001- 


PA7853 






Al 


20040826 


AU 2004- 


203474 
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20070712 
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EP 2000-901455 A3 20000201 

WO 2000-CA86 W 20000201 

AU 2002-237122 A3 20020222 

AB This invention provides prokaryotic glycosyltransf erases , 
including a 

bifunctional sialyltransf erase that has both an ot2,3- and an 
062,8- activity. A pi,4-GalNAc transferase and a 
pi, 3-galactosyltransf erase are also provided by the invention, 
as are 

other glycosyltransf erases and enzymes involved in synthesis of 
lipooligosaccharide (LOS) . The glycosyltransf erases can be 
obtained from, 

for example, Campylobacter species, including C. jejuni. In 
addnl . embodiments, the invention provides nucleic acids that 
encode the 

glycosyltransf erases, as well as expression vectors and host 
cells for 

expressing the glycosyltransf erases . 
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AN 2001053031 MEDLINE 
DN PubMed ID: 11083778 

TI Sialylation of lipooligosaccharide cores affects immunogenicity 
and serum 

resistance of Campylobacter jejuni. 
AU Guerry P; Ewing C P; Hickey T E; Prendergast M M; Moran A P 
CS Enteric Diseases Department, Naval Medical Research Center, 
Silver Spring, 

Maryland 20910, USA., guerryp@nmrc.navy.mil 
NC 1 ROl A143559 

SO Infection and immunity, (2000 Dec) Vol. 68, No. 12, pp. 6656-62. 

Journal code: 0246127. ISSN: 0019-9567. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

(RESEARCH SUPPORT, NON-U. S. GOV'T) 

(RESEARCH SUPPORT, U.S. GOVT, NON-P.H.S.) 

(RESEARCH SUPPORT, U.S. GOV'T, P.H.S.) 
LA English 
FS Priority Journals 
EM 200012 

ED Entered STN: 22 Mar 2 001 . 

Last Updated on STN: 22 Mar 2 001 

Entered Medline: 13 Dec 2000 
AB Three genes involved in biosynthesis of the lipooligosaccharide 
(LOS) core 

of Campylobacter jejuni MSC57360, the type strain of the HS : 1 
serotype, whose structure mimics GM(2) ganglioside, have been 
cloned and 



characterized. Mutation of genes encoding proteins with 
homology to a 

sialyl transferase (cstll) and a putative N-acetylmannosamine 
synthetase 

(neuCl) , part of the biosynthetic pathway of N-acetylneuraminic 

acid 

(NeuNAc), have identical phenotypes. The LOS cores of these 
mutants 

display identical changes in electrophoretic mobility, loss of 
reactivity 

with cholera toxin (CT) , and enhanced immunoreactivity with a 
hyperimmune 

polyclonal antiserum generated against whole cells of C. jejuni 
MSC57360. 

Loss of sialic acid in the core of the neuCl mutant was 
confirmed by fast 

atom bombardment mass spectrometry. Mutation of a gene encoding 

a 

putative beta-1 , 4 -N-acetylgalactosaminyltransf era 

se (Cgt) resulted in LOS cores intermediate in electrophoretic 

mobility between that of wild type and the mutants lacking 

NeuNAc, loss of 

reactivity with CT, and a reduced immunoreactivity with 

hyperimmune 

antiserum. Chemical analyses confirmed the loss of 
N- acetylgalactosamine 

(GalNAc) and the presence of NeuNAc in the cgt mutant. These 
data suggest 

that the Cgt enzyme is capable of transferring GalNAc to an 
acceptor with 

or without NeuNAc and that the Cst enzyme is capable of 
transferring 

NeuNAc to an acceptor with or without GalNAc. A mutant with a 
nonsialylated LOS core is more sensitive to the bactericidal 
effects of 

human sera than the wild type or the mutant lacking GalNAc. 
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AN 2000127862 MEDLINE 
DN PubMed ID: 10660542 

TI Biosynthesis of ganglioside mimics in Campylobacter jejuni 

OH4384. Identification of the glycosyltransf erase genes, 
enzymatic 

synthesis of model compounds, and characterization of nanomole 
amounts by 

600-mhz (l)h and (13) c NMR analysis. 
AU Gilbert M; Brisson J R; Karwaski M F; Michniewicz J; Cunningham 
A M; Wu Y; 

Young N M; Wakarchuk W W 
CS Institute for Biological Sciences, National Research Council of 
Canada , 



Ottawa, Ontario K1A 0R6, Canada. 
SO The Journal of biological chemistry, (2000 Feb 11) Vol. 275, No. 
6, pp. 

3896-906 . 

Journal code: 2985121R. ISSN: 0021-9258. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

OS GENBANK-AF13 04 66; GENBANK-AF13 0984 ; GENB ANK - AF 16734 5 
EM 200003 

ED Entered STN: 27 Mar 20 00 

Last Updated on STN: 27 Mar 2 000 

Entered Medline: 16 Mar 2000 
AB We have applied two strategies for the cloning of four genes 
responsible 

for the biosynthesis of the GTla ganglioside mimic in the 
lipooligosaccharide (LOS) of a bacterial pathogen, Campylobacter 
jejuni OH4384, which has been associated with Guillain-Barre 
syndrome . We 

first cloned a gene encoding an alpha- 2, 3 -sialyl transferase 
(cst-I) using 

an activity screening strategy. We then used nucleotide sequence 
information from the recently completed sequence from C. jejuni 
NCTC 11168 

to amplify a region involved in LOS biosynthesis from C. jejuni 
OH4384. ' 

The LOS biosynthesis locus from C. jejuni OH4 3 84 is 11.4 7 
kilobase pairs 

and encodes 13 partial or complete open reading frames, while the 
corresponding locus in C. jejuni NCTC 11168 spans 13.49 kilobase 
pairs and 

contains 15 open reading frames, indicating a different 
organization 

between these two strains. Potential glycosyltransf erase genes 

were 

cloned individually, expressed in Escherichia coli, and assayed 

using 

synthetic fluorescent oligosaccharides as acceptors. We 
identified genes 

encoding a beta-1, 4-N-acetylgalactosaminyl- 

transf erase (cgtA) , a beta-1, 3-galactosyltransf erase (cgtB) , and 
a bifunctional sialyltransf erase (cst-II) , which transfers 
sialic acid to 

0-3 of galactose and to 0-8 of a sialic acid that is linked 
alpha- 2, 3- to 

a galactose. The linkage specificity of each identified 
glycosyltransf erase was confirmed by NMR analysis at 60 0 MHz on 
nanomole 

amounts of model compounds synthesized in vitro. Using a 
gradient inverse 



broadband nano-NMR probe, sequence information could be obtained 

by 

detection of (3)J(C,H) correlations across the glycosidic bond. 
The role 

of cgtA and est -II in the synthesis of the GTla mimic in C. 
jejuni OH4384 

were confirmed by comparing their sequence and activity with 
corresponding 

homologues in two related C. jejuni strains that express shorter 
ganglioside mimics in their LOS. 



SEQ ID NO: 1 

Aaagaatacgaatttgctaaagagg (41; would anneal to the non-coding strand) 

ttttaaatcttagtggtattgatgaaacacatatagaattagcgccaaaatttaatcttgaagagctaatggcttttacaaaaatgatggatcttat 
cataggaaatgatagcggtccaacacatttagcttttgctttaaataaagcatctattacgatttttggtgcaacaccaagctaccgcaatgctttt 
caaactcatatcaataaaatcattgatacaggtaaaaaaatccaaaatgccaagcatatcgataaaagtgatttttgtatcacgcgtatagaagaag 
aagatatcttcaaacttgccaaaggcttacttaatgaaaaatagtgatagaatatatcttagtctttattatattttgaaattttttgttactttta 
tgcctgattgtatcttgcatttttt age tttgattgtagcaagaatcgcttt teat cttaacaaaaaacaccgcaaaatcatcaatacaaatttgca 
aatctgttttcctcaatacactcaaaaagaacgcgataaattgtctttaaaaatttatgaaaattttgctcaatttgggattgattgtttgcaaaat 
caaaacaccaccaaagaaaaaattctcaataaagtaaatttcatcaatgaaaattttcttatagatgccctggctttaaagcgtcctattatcttca 
caactgcacactatggaaactgggaaattttaagccttgcttatgcggctaaatatggtgcgatttccatagtgggaaaaaagttaaaaagtgaagt 
tatgtatgaaattttaagccaaagtcgcacccaatttgacatagaacttattgacaaaaaaggcggtataagacaaatgctaagtgctctaaaaaag 
gagagagctttgggaattttaactgatcaagactgcgtagaaaacgaaagcgtaagattaaaattttttaacaaagaagtgaattatcaaatgggag 
caagccttatcgcacaaagaagcaatgctttgatcatccctgtttatgcctataaagaaggtggtaaattttgcatagagttttttaaagcaaaaga 
ttetcaaaatgcaagtttagaagaactgacactttatcaagcacaaagttgcgaagaaatgattaaaaaaagaccttgggaatactttttttttcat 
agacgctttgctagttataatgaggaaatttacaagggtgeaaaatgaatctaaaacaaataagcgttattatcatcgtaaaaaatgctgagcaaac 
tttgcttgagtgtttaaattctttaaaagattttgatgaaattattttacttaacaatgaaagtagcgataataccctaaaaatagctaatgaattt 
aaaaaagattttgctaatttatatatttatcacaatgcttttataggttttggagctttaaaaaatcttgctttaagttatgcaaaaaatgattgga 
ttttaagcattgatgctgatgaagtgcttgaaaatgagtgtattaaagagcttaaaaatttaaaacttcaagaagataatatcatcgcacttagccg 
taaaaatctctataaaggcgaatggataaaggcatgtggttggtggcctgattatgttttgagaatttttaataaaaatttcactcgttttaatgat 
aatttagtacatgaaagccttgttttgccaagtaatgctaaaaaaatttatcttaaaaatggattgaagcattattcttataaggatatctctcact 
taattgacaaaatgcagtactactcaagtctttgggcaaaacaaaatatacacaaaaaaagtggtgttttaaaagcaaatttaagagctttttggac 
tttttttagaaattattttttaaaaaatggctttttatatggttataagggttttataattagcgtttgttctgcattgggaacattttttaaatat 
atgaaattatatgaacttcaaagacaaaaaccaaaaacttgcgctttaataataataacttataatcaaaaagaacgccttaaactagtgcttgata 
gtgttaaaaatctagcctttttacccaatgaagttttaatcgcagatgatggtagcaaagaagatacagcaaggcttattgaagaatatcaaaaaga 
ttttccttgtcctttaaaacacatttggcaagaagatgaagggtttaaacttagtaaaagtcgcaacaaaactataaaaaacgctgatagtgaatat 
ataatagttattgatggtgatatgattttggaaaaagatttcataaaagaacatttagaatttgcacaaagaaagctttttttacaaggttcaagag 
taattttaaataaaaaagaaagcgaagaaattttaaacaaagatgattatcgcataatttttaataaaaaagattttaaaagttctaaaaattcttt 
tttagctaaaatattttacagtctttcaaaaaaaagatgaaaaaatcttttaaaaaaccactcttattaaaggtattaggggttgcaatatgagttt 
ttttaaaactgattttgatgaacttgatggttttaatgaaaattttattggttggggtagagaagatagtgaatttgttgctagatttttatttaat 
aaaggcatttttagacgattaaaatttaaagctattgcttatcatatttatcacaaagaaaatagcaaaaaaatgcttgaaagcaatcatcaaattt 
atttagataccatcaaaaataaaaagatttcttggagataaaacatgaagaaaataggtgtagttataccaatctataatgtagaaaaatatttaag 
agaatgtttagatagcgttatcaatcaaacttatactaacttagaaatcatacttgtcaatgatggtagcacagatgaacactcactcaatattgca 
aaagaatataccttaaaagataaaagaataactctttttgataagaaaaatgggggtttaagttcagctagaaatataggtatagaatactttagcg 
gggaatataaattaaaaaacaaaactcaacatataaaagaaaattctttaatagaatttcaattggatggtaataatccttataatatatataaagc 
atataaaagctctcaagcttttaataatgaaaaagatttaaccaattttacttaccctagtatagattatattatattcttagatagtgataattat 
tggaaactaaactgcatagaagaatgcgttataagaatgaaaaatgtggatgtattgtggtttgaccatgattgcacctatgaagacaatataaaaa 
ataagcacaaaaaaacaaggatggaaatttttgattttaaaaaagaatgtataatcactccaaaagaatatgcaaatcgagcattaagtgtaggatc 
tagagatatttcttttggatggaatggaatgattgattttaattttttaaagcaaattaaacttaaatttataaattttattatcaatgaagatata 
cactttgggataattttgtttgctagtgctaataaaatttatgttttatcacaaaagttgtatttgtgtcgtttaagagcaaacagtatatcaaatc 
atgataagaagattacaaaagcaaatgtgtcagagtattttaaagatatatatgaaactttcggggaaaacgctaaggaageaaaaaattatttaaa 
agcagcaagcagggttataactgctttaaaattgatagaattttttaaagatcaaaaaaacgaaaatgcacttgctataaaagaaacatttttacct 
tgctatgccaaaaaagctttaatgattaaaaaatttaaaaaagatcctttaaatttaaaggaacaattagttttaattaaaccttttattcaaacaa 
aacttccttatgatatttggaaattttggcaaaaaataaaaaatatttaataataaaaatataaaaaattaattaatttttaggtataatcactata 
attataggagaaaatattttatatgctatttcaatcatactttgtgaaaataatttgcttattcatcccttttagaaaaattagacataaaataaaa 
aaaacatttttactaaaaaacatacaacgagataaaatcgattcttatttaccaaaaaaaactcttgtgcaaattaataaatacaacaatgaagatt 
taattaaacttaataaagctattataggggaggggcataaaggatattttaattatgatgaaaaatctaaagatccaaaatctcctttgaatccttg 
ggcttttatacgagtaaaaaatgaagctattaccttaaaagcttctcttgaaagcatattgcctgctatccaaagaggtgttataggatataatgat 
tgtaccgatggaagtgaagaaataattctagaattttgcaaacaatatccttcatttataccaataaaatatccttatgaaattcaaattcaaaacc 
caaaatcagaagaaaataaactctatagctattataattatgttgcaagttttataccaaaagatgagtggcttataaaaatagatgtggatcatat 
ctatgatgctaaaaaactttataaaagcttctatataccaaaaaacaaatatgatgtagttagttattcaagggttgatattcactattttaatgat 
aatttttttctttgtaaagataataatggcaatatattgaaagaaccaggagattgcttgcttatcaataattataacttaaaatggaaagaagtat 
taattgacagaatcaataacaattggaaaaaagcaacaaaacaaagtttttcttcaaatatacactctttagagcaattaaagtataaacacaggat 
attatttcacactgaattaaataattatcattttccttttttaaaaaaacatagagctcaagatatttataaatataattggataagtattgaagaa 
tttaaaaaattctatttacaaaatattaatcataaaatagaaccttctatgatttcaaaagaaactctaaaaaaaatattcttaacattgttttaaa 
aattttttatatttaaataaaatttttaaagttaaaatatttattttagctaataatgtaaccattaattttgttctttttattttatatatttgaa 
tatatagcaaatatttaattagcacatagagaacgctacaatacttgtttaaaatataattttgccttaaatagtttaaaaccaactgcaactcttg 
aatattatttttaacaagcacttcattcttagtattacaaattgaattattattaggcacgtaatgatataaattacagttcatatatgctattttt 
tgagcttgacttaacattggataatataacaatacatcttcagccatattgattttaacatctttctcgagtcttaaactcgcaaaagcttctaaat 
acaatttctttcttataagtttcccccacatagtccaatataaatttttctttgcaataattttttttacaaactcttttttgctataaaaaccaga 
attaaagtcaaactttttatatgaaataacattactttcaacaatagcattgaaaaacactaaatcaacttcatcctgttcatctaaaatttttata 
cactcttcacaagcatttagttccaaataatcatcaggatctaaaaacattatataaggagagtttgctactttcacaccttcatatcttgctctta 
aaagacctaagtttttttcattgtggattatttttattcttttgtcttttttagagtattctttggctatatttatactattatcatttccacaatc 
atcaactacaattatttctatatctttaaaagtctgattgatacagctttctattgcccttgctatatattgttccacattataagttggtaagatg 
attgaaattttaaacatatttattccttattttattataatttaattataacataaaatetattttgataaaatcgttaaaaataaatcttgatgga 
aaataatcatgaaaaaagttattattgctggaaatggaccaagtttaaaagaaattgattattcaagactaccaaatgattttgatgtatttagatg 
taatcaattttattttgaagataaatactatcttggtaaaaaatgcaaggcagtattttacaatcctattcttttttttgaacaatactacacttta 
aaacatttaatecaaaatcaagaatatgagaccgaactaattatgtgttctaattacaaccaagctcatctagaaaatgaaaattttgtaaaaactt 
tttacgattattttcctgatgctcatttgggatatgattttttcaaacaacttaaagattttaatgcttattttaaatttcacgaaatttatttcaa 
tcaaagaattacctcaggggtctatatgtgtgcagtagccatagccctaggatacaaagaaatttatctttcgggaattgatttttatcaaaatggg 



tcatcttatgcttttgatactaaacaaaaaaatcttttaaaattggctcctaattttaaaaatgataattcacactatatcggacatagtaaaaata 

cagatataaaagctttagaatttctagaaaaaacttacaaaataaaactatattgcttatgtcctaacagtcttttagcaaattttatagaactagc 

gccaaatttaaattcaaattttatcatacaagaaaaaaataactacactaaagatatactcataccttctagtgaggcttatggaaaattttcaaaa 

aatattaattttaaaaaaataaaaattaaagaaaatatttattacaagttgataaaagatctattaagattacctagtgatataaagcattatttca 

aaggaaaataaatgaaagaaataaaaatacaaaatataatcataagtgaagaaaaagcacccttagtcgtgcctgaaataggcattaatcataatgg 

cagtttagaactagctaaaattatggtagatgcagcctttagcacaggtgctaagattataaagcatcaaacccacatcgttgaagatgagatgagt 

aaggccgctaaaaaagtaattcctggtaatgcaaaaataagcatttatgagattatgcaaaaatgtgctttagattataaagatgagctagcactta 

aagaatacacagaaaaattaggtcttgtttatcttagcacacctttttctcgtgcaggtgcaaaccgcttagaagatatgggagttagtgcttttaa 

gattggttcaggtgagtgtaataattatccgcttattaaacacatagcagcctttaaaaagcctatgatagttagcacagggatgaatagtattgaa 

agtataaaaccaactgtaaaaatcttattagacaatgaaattccctttgttttaatgcacacaaccaatctttacccaaccccgcataatcttgtaa 

gattaaacgctatgcttgaattaaaaaaagaattttcttgtatggtaggcttaagcgaccacacaacagataatcttgcgtgtttaggtgcggttgc 

acttggtgcttgtgtgcttgaaagacattttactgatagtatgcatagaagtggccctgatatagtttgttctatggatacacaggctttaaaagag 

cttattatacaaagtgagcaaatggctataatgagaggaaataatgaaagtaaaaaagcagctaagcaagagcaagtcacaattgattttgcctttg 

caagcgtagtcagcattaaagatattaaaaaaggcgaagttttatctatggataatatttgggttaaaagacctggacttggtggaattagtgcagc 

tgaatttgaaaatattttaggcaaaaaagcattaagagatatagaaaatgatactcagttaagctatgaggattttgcgtgaaaaaaatccttttta 

taacaggcactagggctgattattctaagattaaatctttaatgtacagggtgcaaaactcaagcgaatttgaactttacatctttgcaacaggaat 

gcacttaagcaaaaattttggctatacagttaaagaactttataaaaatggctttaaaaatatttatgaatttataaattacgataaatatttttca 

accgataaggctttagccactacaattgatggattttcaagatatgtaaatgagctaaaacctgatttaatcgtagtacatggagatagaatcgagc 

ctttagcagcagctattgttggagcattaaacaatatcttagtagcacatattgaaggtggagagatttcaggaactattgatgatagcttacgcca 

cgctatatcaaaactagcacatattcatttagtaaatgatgagtttgcaaaaaggcgtttaatgcagcttggagaagatgaaaaatctatttttatc 

ataggttcgcctgatttagaacttttaaacgataataaaatttcacttaatgaagcaaaaaaatattatgatataaattatgaaaactacgctttgc 

ttatgtttcatcctgttacaactgaaattacaagcattaaaaatcaagcagataatttagtaaaagcactgatacaaagtaacaaaaattatattgt 

tatttatccaaataatgatttaggttttgaattaatcttgcaaagctatgaagaacttaaaaataaccctagatttaagctttttccatcgcttaga 

tttgagtattttataactttgttaaaaaatgctgattttataataggtaattcaagttgtattttaaaagaggccttatacttaaaaacagcaggaa 

ttttagttggctcaaggcaaaatggaagacttggcaatgaaaatacactaaaagttaatgcaaatagtgatgaaatactaaaagctattaataccat 

tcataaaaaacaagatttatttagcgccaagttagagattttagatagctcaaaattattttttgaatatttacaaagcggagaattttttaaactt 

aacacacaaaaagtttttaaggatataaaatgagcttagcaataatccctgctcgtggtggctcaaagggtattaaaaataaaaatttggttttatt 

aaacaataaacctttaatttattacaccattaaagctgcactaaatactaaaagcattagtaaagttgttgtaagcagtgatagtgatgaaatttta 

aattatgcaaaaagtcaaaatgttgatattttaaaacgcccaattagccttgcacaagataatactacaagcgataaagtgcttttacatgctctaa 

aattttacaaagattatgaagatgtagtttttttacaacccacttcgccgctaagaacaaatattcatattgatgaggcttttaatctttataaaaa 

tagcaatgcaaatgccctaattagcgtaagcgaatgtgataataaaattctaaaagcctttgtttgtaatgaatatggcgatttagcagggatttgt 

aatgatgaatatccttttatgccaaggcaaaaattgcctaaaacatatatgagcaatggtgcaatttatattttaaagataaaagaatttttaaaca 

atcctagctttttacaaagcaaaaccaagcattttttaatggatgaaagctcaagtttagatattgactgtttggaggatttaaaaaaggctgaaca 

gatatggaaaaaataaccttaaaatgcaataaaaatatattaaatttattaaagcaatataatatttatacaaaaacttatatagaaaatcctagaa 

gattttcaagactaaaaaccaaagattttataacctttccattggaaaacaatcaactagagagtgtagcggggctggggatagaagaatattgtgc 

ttttaaatttagcaatatcttacatgaaatggattcattttcttttagcggatcttttctacctcattatacaaaagttggaaggtattgttcaatt 

tctgatggggtttctatgtttaactttcaacatcctatggatagaatcagcactgcaagttttacctatgaaacaaatcatagttttattaacgatg 

cttgccaaaatcacatcaacaaaacatttcctatagttaaccataatccaagctcatcaataacgcatttaattatacaagatgatgtttggatagg 

aaaagatgttttgcttaaacagggtatcacacttgggactggatgtgtcataggacaaagagctgtagttactaaagatgtaccaccttatgctata 

gttgcaggaattccagccaaaattatcaaatatagatttgatgaaaaaacaatagaaagattattaaaaattcaatggtggaaatatcattttgctg 

atttttatgatattgatcttaatttaaaaataaaccaatatcttgacctactagaagaaaaaatcataaaaaaatcaatttcctactataatccaaa 

taaactttattttagagatattttagaactaaaatcaaaaaaaatttttaatctattttaatctatttttcacccctgcttcctctctctttaaaac 

ttcaaataatttctgatgaaattcatcatgtgcaaactctttggatagtttttttatgatttcattacttttctttttatcatgataattttgattt 

aaaatttctttatttttattctcatatcttccatttggattaaattcataatgataaatgcaagttttaaaaacagctattttctcacaaaacataa 

aataaatataacaaaaaagcacatcttcgccataattcaaacgctcatctattttaattttttcaaaactttttaagatgatatcttttttaaagca 

cttcgcccaaaccgaccagcaaaaatgcctttgtttgcttaaaaattctaaaaattccttttgattaaaaacttcatcttgtttaaaacgataaaat 

tgtttggtttttaccctatgcacaaaggcatcaaaacaaagcaaatcaaaaccttttttcatctctttaaacgctatttcacaagcatcaggtgtta 

aaaaatcatcactatctaaaaacattataaaatcagaactagaatgcaaaacccccaaatttctacttgcaaaagtgcctaaattttcttcattttg 

aaagatttttattcttggatctttttttgcaaattctaaaaccatatttaaactattatctttacttttatcatcgataatcaaaatttcaatatct 

tttaaagtctgatttatacaactttgcaaagctcttgagataaaatcgcaagaattaaaaagcgggattatgatagaaagttgtggcatatttttcc 

taaattttgttaaaataataaaaacaattctatcaaagtttaggaaatttatgaaaatttttatacaccttccaa 

cctggttaggcgatacggtaatggc (40, reverse complement; would anneal to the coding strand) 



SEQ ID NO: 40 

gccattaccgtatcgcctaaccagg 

rev complement: cctggttaggcgatacggtaatggc 

SEQ ID NO: 41 

aaagaatacgaatttgctaaagagg 
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